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ABSTRACT 
 

Introduction: High blood pressure is often considered a disease of old age; but the precursors are 
sometimes present in young children long before clinical manifestation of hypertension in 
adulthood. Essential hypertension is a major risk factor for atherosclerosis, heart disease, stroke 
and chronic kidney disease. There is no cure for hypertension, as such, identifying the risk factors 
in childhood and providing appropriate intervention early will impact positively on the morbidity and 
mortality indices of the disease; and, should form the basis of primary preventive strategy. 
Aim: To determine the prevalence and factors related to high blood pressure in nursery school 
children in Port Harcourt. 
Materials and Methods: A self-administered questionnaire was used to obtain relevant aspects of 
history from parents/caregivers of nursery school children (aged 2 to 5 years). Anthropometry 
(Weight and height) was done, and BMI calculated. Basal blood pressure (BP) was subsequently 
measured and cross-comparisons made. 
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Results: There were 710 pupils, 365(51.4%) males and 345(48.6%) females. Mean systolic and 
diastolic BP was 93.4±10.8 mmHg and 58.8±8.0 mmHg respectively. Systolic and diastolic BP 
increased with increasing BMI. Prevalence of high BP was 10.9%. High BP was more among 3 
year olds (15.9%) and obese pupils (25%). Pupils in social class II (13.7%), history of prematurity 
(12.5%), low birth weight (13%), birth asphyxia (14.3%) and positive family history of hypertension, 
had a higher representation among those with high BP.  
Conclusion: High BP is prevalent among nursey school children in Port Harcourt and factors 
related include obesity, family history of hypertension, low social class, prematurity, and low birth 
weight.  
 

 

Keywords: High blood pressure; nursery school children; Port Harcourt. 
 

1. INTRODUCTION 
 
Studies have shown that high blood pressure 
(essential hypertension) occur in children and 
adolescents [1,2], and carries the same risk for 
heart disease, atherosclerosis and stroke as 
seen in adult populations [3,4]. The prevalence of 
hypertension among children has been reported 
to range from 5.4% to 19.4% [3]. 
 
In the general population, normal physiologic 
growth in height and weight occurring during 
childhood and adolescence exert the greatest 
influence on the blood pressure [5]. However, 
other epidemiologic determinants of BP levels in 
children have been shown to be related to 
gender, obesity, race/ethnicity, socioeconomic 
status, and genetic inheritance [2,6,7,8,9,10,11]. 
Essential hypertension has no known cause or 
cure [3,12] though there is demonstrated efficacy 
of long term drug treatment [3]. However, the 
associated problems of availability, cost, 
unpleasant side effects and the need for 
complete adherence to life-long medication have 
made it increasingly clear that primary prevention 
rather than treatment is key to mitigating or 
eliminating the disease [13,2].  
 

1.1 Pathophysiology of High Blood 
Pressure 

 
The role of altered salt excretion by the kidney as 
a central mechanism in the development of 
hypertension was proposed by Guyton [14]. 
According to Guyton's hypothesis, there is 
impaired excretion of sodium ions by tubular 
epithelial cells of the kidney. To maintain salt and 
water hemostasis, the body adapts a pressure-
natriuresis approach that ultimately leads to 
elevation in BP; thus the renal-pressure 
natriuresis mechanism is reset in patients with 
essential hypertension so that normal sodium 
excretion is maintained only at elevated blood 
pressures [15]. 

Omvik et al. [16] demonstrated that when arterial 
pressure was acutely reduced by nitroprusside 
infusion in patients with essential hypertension, 
sodium excretion decreased below normal 
indicating that pressure natriuresis was reset in 
these patients. Similar abnormalities of renal-
pressure natriuresis have been found in all 
animal models of genetic hypertension studied 
[17,18]. 
 

The observation of abnormal pressure natriuresis 
in essential hypertension is not direct evidence 
that such an abnormality plays a causal role in 
elevating blood pressure [15]. However, in 
genetic models of spontaneous hypertension that 
have many similarities to human essential 
hypertension, there is evidence that 
abnormalities of pressure natriuresis occur 
before the development of hypertension and are 
not merely secondary to increased blood 
pressure. 
 

Parfrey [19] also reported that, in children born to 
parents who were both hypertensive, the 
pressure natriuresis curve was shifted when 
compared with that of children with normotensive 
parents, even before the onset of hypertension. 
These observations provide further support for 
the view that abnormal pressure natriuresis in 
essential hypertensive patients may be a cause 
and not merely a consequence of increased 
blood pressure. However, once the hypertensive 
process begins pathological changes can occur 
in the kidneys that can add to the shift of the 
pressure natriuresis curve and further elevate 
blood pressure. 
 

About 12% of the Nigerian adult population 
suffers from essential hypertension; [20] yet few 
studies exist that have shown the prevalence and 
determinants of high blood pressure in Nigerian 
children especially in early childhood or pre-
school years. This study thus attempts to 
address this gap by determining the prevalence 
of high blood pressure in children aged two to 
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five years and relate same to some 
sociodemographic factors, so as to profile 
children with an increased risk.  
 

1.2 Aim 
 

To determine the prevalence and factors related 
to high blood pressure in nursery school children 
in Port Harcourt, Nigeria. 
 

2. METHODOLOGY 
 
This was a cross sectional descriptive study of 
children attending nursery schools in Port 
Harcourt – a city located in the petroleum oil-rich 
Niger-Delta basin of Southern Nigeria; from 
September to December 2013. Port Harcourt    
has 140 nursery schools (71 public schools                 
and 69 private) located within its three school 
districts of Township, Diobu, and Trans Amadi.               
A multistage sampling technique was employed 
to select 710 nursery school pupils for the                
study from both public and private schools 
spreading across each district. Ethical clearance 
for the study was obtained from the University                
of Port Harcourt Teaching Hospital; and 
permission for the study was obtained from the 
Rivers State Primary School Board and all Head 
Teachers of selected schools. 
 

The sample size of 710 was obtained using the 
formula [21] 
 

N = z2(pq) 
         e

2 

 

where N = minimum sample size; z = 1.96 at 
95% confidence limits, so that z

2 
= 3.8416 

 
p = Prevalence of hypertension in preschool 
children [22]; and q = 1 – p 

An attrition rate of 20% was also added to the 
minimal sample size. 
 
(for “p” - a hypertension prevalence of 12.5% 
obtained in a cohort study of pre-school children 
in Johannesburg-Soweto [22] was used).  
 
A self-administered questionnaire was used to 
obtain relevant aspects of history from 
parents/caregivers of nursery school children 
(aged 2 to 5 years) including biodata, birth 
weight, history of prematurity, birth asphyxia, 
exclusive breast feeding, and family history of 
hypertension, stroke and sudden death. Each 
pupil had his/her anthropometric measurement 
(weight and height) done and body mass index 
(BMI) calculated using the formula Weight (kg) / 
Height (m

2
). This was subsequently compared to 

world health organization (WHO) standard charts 
and used to categorize the pupils. A BMI less 
than the 5

th
 percentile was regarded as 

underweight, BMI between the 5th percentile to 
less than the 85

th
 percentile was regarded as 

normal weight; between the 85th percentile to less 
than the 95

th
 percentile as overweight and BMI 

equal to or greater than the 95
th
 percentile [21] 

as obese. The basal blood pressure was also 
measured using a mercury sphygmomanometer 
with appropriate cuff sizes. In children, normal 
blood pressure is defined as systolic and 
diastolic pressures < 90th percentile for age, sex 
and height [14]. The measured BP in the children 
was thus compared to standard WHO BP charts; 
and BP greater than the 95th percentile for age, 
sex and height was regarded as high blood 
pressure.  
 
The pupils social class was determined using         
the classification by Oyedeji [23] as shown 
below. 

 

Score Profession Educational attainment 

1 Professional, senior public servant, owners of 
large business concerns, senior military officers, 
large scale contractors. 

University graduates or equivalents 

2 Non-academic professionals e.g. nurses, 
secondary school teachers, secretaries, owners 
of medium sized business, intermediate grade 
public servants 

School certificate holders and 
equivalent 

3 Non manual skilled workers including clerks, 
typists, telephone operators, junior school 
teachers, drivers. 

Grade II teachers certificate or 
equivalent 

4 Petty traders, laborers, messengers Primary school certificate 

5 Unemployed, full time house wives, students, 
subsistence farmers 

No formal education 
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Data analysis and sub-group comparison of 
blood pressure across age, sex, BMI, social 
class and other variables as stated above was 
also analyzed and presented as tables, pie 
charts and bar charts.  
 

3. RESULTS 
 
3.1 Age and Gender Distribution of Study 

Population 
 
There were 710 pupils studied, 365 (51.4%) boys 
and 345 (48.6%) girls giving a boy to girl ratio of 
1.1:1. The subjects ranged from 2 to 5 years with 
a mean age of 3.79 ± 1.06 years and mode of 5 
years (32.54%). The least represented age                
was 2 years (15.63%). Table 1 shows the age 
and sex distribution of the study subjects. There 
was no statistical difference between the mean 
age of 3.81 ± 1.06 years for males and 3.77 ± 
1.07 years for females.  (X2= 1.013, df=3, p = 
0.568). 
 
3.2 Socio Economic Class of Subject 
 
Of the 710 respondents, 707 had data from 
which the socio-economic class of their families 
could be calculated [23] and 3 did not, as such 
their socio-economic class was unknown. Fig. 1 
shows the social class distribution of the 
subjects. The greatest proportion of children 356 
(50.4%) was from socioeconomic class III and 
the least proportion 9 (1.3%) was from social 
class V. 

3.2.1 Mean weight according to age and sex 
 

The overall mean weight of the pupils was 16.5 ± 
3.3 kg with a range of 8 – 32 kg. The mean 
weight increased with age as shown in Table 2. 
The overall mean weight for males was higher 
than that of the females and the difference was 
statistically significant (t=2.889, p=0.004). In 
addition, the mean weight for boys was higher 
than that of the girls in each of the ages. 
However, the difference was only statistically 
significant at age 2 years (t=3.491, p=0.007). 
 
3.2.2 Mean height according to age and 

gender 
 
The mean height of the pupils was 104.6 ± 9.2 
cm with range of 74 – 142.1 cm. The mean 
height increased with age as shown in Table 3. 
The overall mean height of the boys was 105.2 ± 
8.7 cm compared to 103.9 ± 9.7 cm for the girls. 
Boys were taller than girls at ages 2 and 3 years 
with the observed difference being statistically 
significant at age 2 years. (t=3.120, p = 0.002). 
 
3.2.3 Mean Body Mass Index (BMI) according 

to age and gender 
 
The mean BMI of the pupils was 15.0 ± 1.8 kg/m2 
with a range of 9.1 - 25.5 kg/m

2
. The mean BMI 

showed a gradual decrease with age as shown in 
Table 4. The overall mean BMI of the boys was 
15.2 ± 1.8 kg/m

2
 compared to 14.9 ± 1.9 kg/m

2 

for girls and the observed difference was 
statistically significant (t=2.306, p=0.021). 

 
Table 1. Age and gender distribution of study subjects 

 
Age (months) Male (%) Female (%) Total (%) 
24-35 54 (48.7) 57 (51.3) 111 (100) 
36-47 83 (52.9) 74 (47.1) 157 (100) 
48-59 105 (49.8) 106 (50.2) 211 (100) 
60-71 123 (53.3) 108 (46.7) 231 (100) 
Total 365 (51.5) 345 (48.6) 710 (100) 

 
Table 2. Mean weight according to age and sex 

 
Age 
(Months) 

Over all Boys Girls  
t 

 
p No. Mean ± SD 

Weight (Kg) 
No. Mean ± SD 

Weight (Kg) 
No. Mean ± SD 

Weight (Kg) 
24-35 111 13.6 ± 3.2 54 14.7 ± 3.9 57 12.6 ± 1.9 3.491 0.007* 
36-47 157 15.0 ± 2.3 83 15.3 ± 2.3 74 14.7 ± 2.2 1.472 0.143 
48-59 211 17.1 ± 3.3 105 17.3 ± 2.9 106 16.9 ± 3.6 0.899 0.370 
60-71 231 18.4 ± 2.6 123 18.5 ± 2.4 108 18.2 ± 2.4 0.934 0.351 
Total 710 16.5 ± 3.3 365 16.9 ± 3.2 345 16.1 ± 3.5 2.889 0.004* 

* Statistically significant 
 



Table 3. Mean hei

Age 
(Months) 

Over all pupils 
No. Mean ± SD 

height (cm)     
24-35    111 92.2 ± 7.7 
36-47 157 99.5 ± 5.5 
48-59 211 106.9 ± 6.3         
60-71          231 111.8 ± 5.4 
Total 710 104.6 ± 9.2 

Fig. 1. Socio
 
3.2.4 BMI classification of the study subjects
 
Fig. 2 shows the BMI classification of the 
subjects. The largest proportion of the subjects 
(75.2%) had normal BMI while 5.6% were 
obese.  
 
3.2.5 Mean BP pattern of the subjects
 
The overall mean systolic BP of the pupils was 
93.2 ± 10.6 mmHg with a range of 70 
mmHg. The overall mean diastolic BP of the 
pupils was 58.8 ± 8.0mmHg with a range of 40 
88.7 mmHg.  
 
3.2.6 Mean systolic BP according to age and 

gender 
 
Table 5 shows the mean systolic BP of the
according to age and gender. The mean systolic 
BP increased with age. The average rate of 
increase was 2.3 mmHg/year of life. The overall 

Tabansi et al.; JAMMR, 25(2): 1-14, 2018; Article no.

 
5 
 

Mean height according to age and gender 
 

Boys Girls t 
No. Mean ± SD 

height (cm)      
No. Mean ± SD 

height (cm)      
54 94.5 ± 9.2 57 90.1 ± 5.3 3.120      
83 100.1 ± 5.6 74 98.8 ± 5.3 1.475      
105 106.9 ± 5.5      106 106.9 ± 7.0 0.036
123 111.9 ± 5.3      108 111.8 ± 5.6 0.149      
365  105.2 ± 8.7     345 103.9 ± 9.7 0.219     

* Statistically significant 
 

 
Fig. 1. Socio-economic class of study subjects 

3.2.4 BMI classification of the study subjects 

Fig. 2 shows the BMI classification of the 
subjects. The largest proportion of the subjects 
(75.2%) had normal BMI while 5.6% were     

of the subjects 

The overall mean systolic BP of the pupils was 
mmHg with a range of 70 – 130 

The overall mean diastolic BP of the 
pupils was 58.8 ± 8.0mmHg with a range of 40 – 

Mean systolic BP according to age and 

Table 5 shows the mean systolic BP of the pupils 
. The mean systolic 

BP increased with age. The average rate of 
mmHg/year of life. The overall 

mean systolic BP of the males was 94.0 ± 9.7
mmHg compared to 92.4 ± 11.5 
females. The difference was statistically 
significant (t=2.008, p=0.045).  
 
3.2.7 Mean diastolic BP according to age and 

gender 
 
Table 6 illustrates that the mean diastolic BP 
increased with age. The average rate of increase 
was 1.6 mm/year of life. The mean diastolic BP 
of the boys was higher than that of the girls in 
each of the ages except age 5 years. The 
difference was statistically significant only at age 
2 years (t=2.429, p=0.017).  
 
3.2.8 Prevalence of high blood pressure
 
Six hundred and thirty-three (89.1%) pupils had 
normal BP while 77 pupils had high blood 
pressure giving a prevalence of 10.9%. Of those 
with high BP, 26 (3.7%) had isolated high systolic 
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p 

3.120      0.002* 
1.475      0.142 
0.036 0.971 
0.149      0.882 
0.219      0.067 

 

mean systolic BP of the males was 94.0 ± 9.7 
 mmHg of the 

females. The difference was statistically 

Mean diastolic BP according to age and 

Table 6 illustrates that the mean diastolic BP 
increased with age. The average rate of increase 
was 1.6 mm/year of life. The mean diastolic BP 
of the boys was higher than that of the girls in 
each of the ages except age 5 years. The 

cally significant only at age 

3.2.8 Prevalence of high blood pressure 

three (89.1%) pupils had 
normal BP while 77 pupils had high blood 
pressure giving a prevalence of 10.9%. Of those 

(3.7%) had isolated high systolic 



BP, 32 (4.5%) had isolated diastolic high BP and 
19 (2.7%) had combined high systolic and 
diastolic BP (Table 7). 
 
3.2.9 Age and gender prevalence of high BP
 
The highest frequency of high blood pressure of 
15.9% was found among the 3-year
while the lowest frequency of 8.2% was found 
among the 5-year-old children as shown in Table 
8. Male pupils had a higher prevalence of 
hypertension (11.8%) compared to the female 

Table 4. Mean BMI 

Age 
(Months) 

All pupils 
No. BMI (Kg/m2) 

24-35 111 15.9 ± 1.9 
36-47           157 15.1 ± 1.4 
48-59           211 14.9 ± 2.1 
60-71           231 14.7 ± 1.7 
Total 710 15.0 ± 1.8 

Table 5. Mean systolic BP according to age and gender

Age 
(Months) 

All pupils 
No. SPB (mmHg)

24-35 111 88.2 ± 9.9 
36-47 157 92.3 ± 10.8 
48-59 211 94.6 ± 10.6 
60-71        231 95.0 ± 10.1          
All ages 710 93.2 ± 10.6 

                                    
Fig. 2. BMI classifi
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BP, 32 (4.5%) had isolated diastolic high BP and 
(2.7%) had combined high systolic and 

prevalence of high BP 

The highest frequency of high blood pressure of 
year-old children 

while the lowest frequency of 8.2% was found 
old children as shown in Table 

8. Male pupils had a higher prevalence of 
ed to the female 

pupils (9.9%), however this was not statistically 
significant. (X

2
=0.680, df=1, p = 0.409).

 
3.2.10 Relationship between BMI Percentile 

and high blood pressure of subjects
 
Table 9 shows that the prevalence of high blood 
pressure increased as the BMI percentile 
increased with the highest prevalence of high 
blood pressure of 25% observed in the obese 
pupils. The difference was statistically significant 
(X

2
= 15.35, df=3, p = 0.002). 

 
Mean BMI according to age and gender 

 
Boys Girls t 

No. BMI (Kg/m2) No. BMI (Kg/m2) 
54 16.2 ± 2.2            57 15.5 ± 1.6 1.917       
83 15.2 ± 1.3         74 15.1 ± 1.5 0.554       
105 15.1 ± 1.8          106 14.8 ± 2.3       1.288
123 14.8 ± 1.6           108 14.5 ± 1.8       1.283       
365 15.2 ± 1.8           345 14.9 ± 1.9        2.306      

*Statistically significant 
 

Table 5. Mean systolic BP according to age and gender 
 

Boys Girls t 
SPB (mmHg) No. SPB (mmHg) No. SBP (mmHg) 

54 90.5 ± 9.4             57 86.0 ± 9.9     2.439     
83 93.9 ± 10.2 74 90.6 ± 11.2    1.912     
105 94.9 ± 9.7 106 94.3 ± 11.5    0.420

95.0 ± 10.1          123 94.9 ± 9.1 108 95.2 ± 11.1    0.212     
365 94.0 ± 9.7 345 92.4 ± 11.5     2.008    

*statistically significant 
 

BMI classification of the study subjects 
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pupils (9.9%), however this was not statistically 
=0.680, df=1, p = 0.409). 

3.2.10 Relationship between BMI Percentile 
and high blood pressure of subjects 

Table 9 shows that the prevalence of high blood 
as the BMI percentile 

increased with the highest prevalence of high 
blood pressure of 25% observed in the obese 
pupils. The difference was statistically significant 

 p 

1.917       0.058 
0.554       0.581 
1.288 0.199 
1.283       0.201 
2.306      0.021* 

p 

2.439     0.016* 
1.912     0.058 
0.420 0.675 
0.212     0.832 
2.008    0.045* 
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Table 6. Mean diastolic BP according to age and gender 
 

Age 
(Months) 

All pupils Boys Girls t p 
No. DPB (mmHg) No. DBP (mmHg) No. DBP (mmHg) 

24-35 111 55.4 ± 7.7 54 57.2 ± 8.3 57 53.7 ± 6.6 2.429 0.017* 
36-47            157 58.2 ± 8.1 83 58.9 ± 8.4 74 57.4 ± 7.6 1.177 0.241 
48-59 211 59.7 ± 8.6 105 60.2 ± 8.5 106 59.2 ± 8.7 0.856 0.393 
60-71 231 60.2 ± 7.1 123 59.8 ± 6.8 108 60.6 ± 7.4 0.828 0.409 
All ages 710 58.8 ± 8.0 365 59.3 ± 8.0 345 58.3 ± 8.1 1.645 0.100 

*Statistically significant 
 

Table 7. Prevalence of hypertension 
 

Blood pressure No. % Prevalence 
Isolated Systolic high BP 26 33.7 3.7 
Isolated diastolic high BP 32 41.6 4.5 
Combine high systolic & diastolic high BP 19 24.7 2.7 
Total 77 100 10.9 

 
Table 8. Age and gender prevalence of high blood pressure 

 
Age 
(Months) 

Over all Boys Girls 
Normal BP 
No. (%) 

High BP 
No. (%) 

Normal BP 
No. (%) 

High BP 
No. (%) 

Normal BP 
No. (%) 

High BP 
No. (%) 

24-35 100 (90.1) 11 (9.9) 46 (85.2) 8 (14.8) 54 (94.7) 3 (5.3) 
36-47 132 (84.1) 25 (15.9) 69 (83.1) 14 (16.9) 63 (85.1) 11 (14.9) 
48-59 189 (89.6) 22 (10.4) 92 (87.6) 13 (12.4) 97 (91.5) 9 (8.5) 
60-71 212 (91.8) 19 (8.2) 115 (93.5) 8 (6.5) 97 (89.8) 11 (10.2) 
Total 633 (89.1) 77 (10.9) 322 (88.2) 43 (11.8) 311 (90.1) 34 (9.9) 

 
Table 9. Relationship between BMI percentile and high blood pressure in the subjects 

 
High blood pressure 

BMI Percentiles No (%) Yes (%) Total (%) 
Underweight 75 (91.5) 7 (8.5) 82 (100) 
Normal  weight 485 (90.8) 49 (9.2) 534 (100) 
Overweight 43 (79.6) 11 (20.4) 54 (100) 
Obese 30 (75.0) 10 (25.0) 40 (100) 
Total 633 (89.2) 77 (10.8) 710 (100) 

X
2
 = 15.35, df=3, p = 0.002 

 
3.2.11 Blood pressure level according to 

social class  
 

Table 10 illustrates the distribution of the blood 
pressure according to the social class category 
of the pupils. High blood pressure was highest in 
pupils belonging to social class II (13.7%).  None 
of the pupils in social class V had high blood 
pressure 0 (0%). This difference was however 
not statistically significant (X2=4.478, df=4, p = 
0.345). 
 

3.2.12 Blood pressure levels according and to 
prematurity  

 

Of the 710 parent/caregiver respondents, 551 
(77.6%) gave information on gestational age at 

birth and 159 (23.4%) did not. Table 5 shows that 
high blood pressure was more in those who were 
born premature (12.5%) compared to 11.4% in 
those without a history of prematurity. The 
difference was not statistically significant (X2= 
0.911, df=2, p = 0.634). 
 
3.2.13 Blood pressure level according to birth 

weight 
 
Out of the 710 respondents, 662 (93.2%) 
provided information regarding birth weight and 
48 (6.8%) did not and therefore their birth 
weights were unknown. High blood pressure was 
noted more in pupils with a history of low birth 
weight (13.0%) than those without a history 
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(10.9%) as shown in Table 12. This difference 
was not statistically significant (X2=0.205, df=1, p 
= 0.6508). 
 
3.2.14 Blood pressure level according to 

history of birth asphyxia 
 
A total of 42(5.9%) pupils of the study subjects 
had a history of birth asphyxia. High blood 
pressure was more prevalent in the children with 
a history of birth asphyxia 14.3% compared to 
10.6% in those without such a history as shown 
in Table 13. The difference was not statistically 
significant (X2 = 0.547, df=1, p = 0.460) 
 
3.2.15 Blood pressure according to family 

history of hypertension  
 
The relationship between the blood pressure of 
the subjects and a family history of hypertension 
is shown in Table 14. High blood pressure was 
observed more in subjects with a family history of 
hypertension (14.6%) compared to 9.7% subjects 
without a family history of hypertension. The 

difference is not statistically significant (X
2
 = 

3.15, df=2, p= 0.207) 
 
3.1.16 Relationship between pupils’ blood 

pressure level and family history of 
stroke 

 
More pupils with a positive family history of 
stroke (13%) had high blood pressure compared 
with those without (10.7%). As shown in Table 
15, this difference was not statistically significant 
(X2 = 0.266, df=2, p = 0.876). 
 
3.1.17 Relationship between pupils’ blood 

pressure level and family history of 
sudden death 

 
Table 16 shows the relationship between the 
pupils’ blood pressure and a family history of 
sudden death. Pupils with a positive history of 
sudden death (16.3%) had more cases with high 
blood pressure compared to those without 
(10.5%). The difference is not statistically 
significant (X2=1.408, df=2, p = 0.494). 
 

Table 10. Relationship between social class and high blood pressure 
 

High blood pressure 

Social class No (%) Yes (%) Total No. (%) 

I 36 (94.7) 2 (5.3) 38 (100) 

II 170 (86.3) 27 (13.7) 197 (100) 

III 320 (89.9) 36 (10.1) 356 (100) 

IV 97 (90.7) 10 (9.3) 107 (100) 

V 9 (100) 0 (0) 9 (100) 

Total 632 (89.4) 75 (10.6) 707 (100) 
X2 = 4.478, df=4, p = 0.345 

 
Table 11. Relationship between prematurity and hypertension 

 

High blood pressure 

Prematurity No (%) Yes (%) Total No.(%) 

No 467 (88.6) 60 (11.4) 527 (100) 

Yes 21 (87.5) 3 (12.5) 24 (100) 

Don’t know 145 (91.2) 14 (8.8) 159 (100) 

Total 633 (89.2) 77 (10.8) 710 (100) 
X

2
= 0.911, df=2, p = 0.634

 

Table 12. Relationship between low birth weight and hypertension 
 

High blood pressure 
Low birth weight No (%) Yes (%) Total No. (%) 
No 549 (89.1) 67 (10.9) 616 (100) 
Yes 40 (87.0) 6 (13.0) 46 (100) 
Total 589 (89.0) 73 (11.0) 662 (100) 

X2 = 0.205, df=1, p = 0.6508 
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Table 13. Relationship between birth asphyxia and hypertension 
 

High blood pressure 
History of Birth asphyxia No (%) Yes (%) Total No. (%) 
No 597 (89.4) 71 (10.6) 668 (100) 
Yes 36 (85.7) 6 (14.3) 42 (100) 
Total 633 (89.2) 77 (10.8) 710 (100) 

X
2 

= 0.547, df=1, p = 0.460 
 

Table 14. Relationship between high blood pressure and family history of hypertension 
 

High blood pressure 
Family history No (%) Yes (%) Total No. (%) 
No 477 (90.3) 51 (9.7) 528 (100) 
Yes 134 (85.4) 23 (14.6) 157 (100) 
Don’t know 22 (88.0) 3 (12.0) 25 (100) 
Total 633 (89.2) 77 (10.8) 710 (100) 

X
2
 = 3.15, df=2, p= 0.207 

 
Table 15. Relationship between blood pressure level and family history of stroke 

 
High blood pressure 

Family history of stroke No (%) Yes (%) Total No. (%) 
No 570 (89.3) 68 (10.7) 638 (100) 
Yes 40 (87.0) 6 (13.0) 46 (100) 
Don’t know 23 (88.5) 3 (11.5) 26 (100) 
Total 633 (89.2) 77 (10.8) 710 (100) 

X
2 

= 0.266, df=2, p = 0.876 
 

Table 16. Relationship between hypertension and family history of sudden death 
 

High blood pressure 
Family history of sudden death No (%) Yes (%) Total No. (%) 
No 573 (89.5) 67 (10.5) 640 (100) 
Yes 36 (83.7) 7 (16.3) 43 (100) 
Don’t know 24 (88.9) 3 (11.1) 27 (100) 
Total 633 (89.2) 77 (10.8) 710 (100) 

X
2
=1.408, df=2, p = 0.494 

 

4. DISCUSSION 
 
This study showed that the mean systolic BP of 
the children was 88.2 ± 9.9 mmHg at 2 years and 
increased with age to a mean value of 95.0 ± 
10.1 mmHg at 5 years of age. The mean diastolic 
BP was 55.4 ± 7.7 mmHg at 2 years and 
increased with age to a mean value of 60.2 ± 7.1 
mmHg at 5 years of age. This is similar to the 
findings of Ogunkunle et al. [24] and de Swiet et 
al. [25] but contrasts with the findings of 
Hashimoto et al. [26]

 
whose BP values were 

higher, with a mean systolic BP of 97.7 mmHg at 
the age of 2 years. A strong reason for this 
difference could be the method of blood pressure 
measurement. While this study as well as the 
study by Ogunkunle et al. [24] and de Swiet et al. 
[25] used the conventional sphygmomanometer, 

Hashimoto et al. [26] used an oscillometric 
device which has been shown to give higher 
blood pressure values [27].  
 
This observed progressive increase in BP among 
preschool children with age, is similar to other 
studies carried out both in preschool and older 
children [28,29].  
 
In the present study, both systolic and diastolic 
BP increased with age. This is similar to the 
findings of Ogunkunle et al. [24] but contrasts 
with those of Hashimoto et al. [26] where age 
had an effect only on diastolic BP. The average 
rate of rise per year for mean systolic BP in this 
study, which was 2.3 mmHg/year, is however 
higher than the 1.4 mmHg/year reported by 
Ogunkunle et al. [24] On the other hand 
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Ogunkunle et al. [24] found a rate of rise of 
1.7mmHg/year for mean diastolic BP similar to 
the 1.6mmHg/year in this study. The reason for 
the difference in systolic blood pressure may be 
due to environmental factors and differences in 
ethnicity. 
 
Opinions have differed concerning the 
relationship between gender and BP. Studies 
consistently reported that mean systolic BP was 
slightly higher in girls than in boys up to the age 
of 12 years, after which boys showed a higher 
mean systolic BP [1,30-32]. This pattern has not 
been demonstrated with diastolic BP [29]. The 
present study, however, showed higher mean 
systolic and diastolic BP in males compared to 
females. This was similar to the findings of de 
Swiet et al. [25] who studied blood pressure in 
the first 10 years of life and found that the blood 
pressure of males was higher than that of 
females by 1 mmHg at all age groups 
(p=<0.0001) even after allowing for the effect of 
weight. In contrast to these findings, Brady [33] 
showed there was no difference in blood 
pressure between male and female children 
younger than six years but found that at puberty 
and beyond males had a slightly higher blood 
pressure than females. Ogunkunle et al. [24] 
observed no gender-related difference in BP in 
children aged 1 – 5 years except in the 12 – 23-
month age group where the females had a 
significantly higher BP than the males. The 
reason for these variations in BP with respect to 
gender is unclear. The differences in race, 
ethnicity, environment and genetic factors could 
be possible explanations for the inconsistency in 
the effect of gender on blood pressure in different 
populations.  
 
The global prevalence of paediatric overweight 
and obesity has increased largely over the last 2 
decades [34]. In this study, the prevalence of 
overweight and obesity was 7.6% and 5.6% 
respectively. Senbanjo et al. [35] also studied    
the prevalence of overweight and obesity in 
Nigerian preschool children in a rural community 
in Osun state found a higher prevalence of 
overweight of 13.7% but a similar prevalence of 
obesity of 5.7%. This shows a gradual shift in the 
BMI distribution in Nigerian children towards 
childhood obesity which is becoming an 
increasing public health problem in sub Saharan 
Africa. The reason for this is probably as a              
result of rapid changes in type of food intake                
and life style such as fast foods,

 
excess                       

fat and salt consumption and sedentary         
lifestyle. 

The prevalence of hypertension in this study of 
10.9% is similar to 10.7% reported by Arnaud et 
al. [35] in a Houston survey of school children. It 
however contrasts with a lower prevalence of 
3.2% by Ogunkunle et al. [24]. The reason for the 
high prevalence in this study is probably due to 
the high prevalence of overweight and obesity of 
7.6% and 5.6% respectively found in this study. 
The prevalence of hypertension was significantly 
higher (25%) in obese children in this study. This 
is collaborated by Haslam et al. [36] who stated 
that the risk of hypertension is 5 times higher in 
the obese than those of normal weight and               
that up to two-thirds of cases of essential 
hypertension can be attributed to excess weight. 
In addition, the continuing population increase 
and changes in lifestyle, which includes a diet 
rich in sugar and high-fat processed foods and 
sedentary behaviour mediated by television 
viewing, computers and cars now prevalent in 
our environment may also play a role. 
 
The higher prevalence of hypertension in males 
(11.8%) compared to 9.9% in females found in 
this study is similar to the findings of Sorof et al. 
[9]

 
but differs from the findings in other studies in 

which females tended to have a higher 
prevalence of hypertension [37-39]. The reason 
for this higher prevalence of hypertension in 
males found in this study may be due to the 
higher BMI levels in males. Studies have shown 
that BMI significantly correlates with blood 
pressure [38-40]

 
and overweight children have 

been shown to be 2 to 4 times more likely than 
normal-weight children to have high BP [38,39].  
Londe et al. [10] and Sorof et al. [9] also found a 
higher prevalence of hypertension in obese 
compared to none-obese children. Arnaud et al. 
[35] reported a prevalence of hypertension of 
10.7% in obese children compared with 2.6% in 
children with normal BMI. This study supports 
these findings as there was a significantly higher 
percentage (25%) of hypertension in those that 
had a high BMI. This finding is important 
because it shows that the relationship between 
blood pressure and BMI is evident even in 
preschool age, irrespective of the observation by 
Lauer et al. [6] that the relation between BMI and 
BP is stronger in adolescence than childhood.  
Although the prevalence of paediatric 
hypertension in the United States has been 
calculated to be between 1 and 5 percent, 
[40,41]  this value is expected to increase due to 
the close association between hypertension and 
obesity [42,43] as was seen in this study. Studies 
show that slight elevations in BP (1 to 2 mmHg) 
in childhood will elevate the risk of developing 
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hypertension as an adult by 10 percent [41,44-
46]. Life style and diet modification will therefore 
go a long way in the prevention of childhood and 
adulthood hypertension by preventing the 
increase in prevalence of obesity. 
 
Low socioeconomic status has been associated 
with higher blood pressure [33,47]. This study 
revealed a higher prevalence of hypertension, 
though not statistically significant among children 
from a higher socio economic class compared to 
those of low socioeconomic class. This 
compares to the finding by Oviasu et al. [48]

 

even though the age group studied differs. 
Oviasu et al. [48] observed that Nigerian children 
aged 6-12 years living in rural areas had 
significantly lower systolic and diastolic blood 
pressures than those living in the urban areas. 
On the other hand, Blankson et al. [47] in Ghana 
and Balogun et al. [49] in Nigeria did not reveal 
any significant relationship between parental 
socio-economic status and BP level. Epstein et 
al. [50] also found no relationship between BP 
and socio economic status in Israel high school 
students. The findings in this study may be 
explained by the significantly higher prevalence 
of overweight and obesity in children from the 
upper class compared to the prevalence found in 
the middle and lower socio-economic class 
children. In addition, the adoption of different 
parameters to define socioeconomic class and 
social class stratification by different researchers 
may have also accounted for these disparities 
observed. For example, in the study by 
Akinkugbe et al. [51], the socioeconomic status 
of the students was equated to the educational 
levels of their parents, while the Epstein et al. 
[50] study used the status symbol which included 
indices such as ownership of cars, houses, 
utensils and appliances. In this study, the social 
classification scheme by Oyedeji [23] was used, 
which uses a combination of parental occupation 
and parental educational level. 
 
Low birth weight is a known risk factor for 
subsequent elevated BP in children and in adults 
[52,53]. Children born preterm have shown 
significantly higher systolic BP values than 
children born full term [52-54]. Giacomo et al. 
[55] found that the prevalence of hypertension in 
preschool children was higher in those born 
preterm or who were low birth weight. This study 
agrees with this finding as there was a higher 
prevalence of 12.5% in children born preterm 
compared to the children born full term, and a 
higher prevalence of 13% in those who had low 
birth weight compared to 10.9% who had normal 

birth weight. Other studies carried out elsewhere 
have also revealed similar finding [54-56]. The 
possible pathophysiologic mechanism for this is 
the impaired renal development in premature 
new-borns which has been proven to be related 
to hypertension later in life [57]. 

 

 

The 14.3% prevalence rate of hypertension 
amongst pupils with a history of birth asphyxia 
was higher though not significant than the 10.6% 
prevalence in those without such history. Birth 
asphyxia, being a known complication of 
prematurity and low birth weight, with its 
consequent role in the aetiology of renal artery 
thrombosis and cortical necrosis may account for 
the higher prevalence of hypertension in these 
children. 
 

The finding of higher mean systolic and diastolic 
blood pressure in children with family history of 
hypertension, stroke and sudden death in this 
study compares favourably with other studies 
[58-60]. Mijinyawa et al. [60] in Kano found that 
hypertensives were significantly more likely to 
have a family history of hypertension compared 
to their normotensive counterparts. This is similar 
to findings from the index study and is important 
because it can potentially be used for risk 
profiling of children for early intervention.  
 

5. CONCLUSION 
 

From this study, the following conclusions are 
drawn on children aged 2-5 years attending 
nursery schools in Port Harcourt metropolis: 
 

1. The overall mean systolic and diastolic 
blood pressures are 93.2 ± 10.6 mmHg 
and 58.8 ± 8.0 mmHg respectively. 

2. The mean systolic and diastolic pressure 
increased with age at an average rate of 
2.3 mmHg/year and 1.6 mmHg/year 
respectively.  

3. Blood pressure increased as BMI 
increased. 

4. The prevalence of hypertension is 10.9% 
 

6. RECOMMENDATIONS 
 
Based on the conclusions in this study, the 
following recommendations are made: 
 

1. BP measurement should be performed 
routinely as part of the physical 
examination in all children visiting health 
care facilities during each visit or at least 3 
times a year at the beginning of each 
school term from age two years. 
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2. BP measurement should be part of the 
school health programme at preschool 
entrance and periodic medical examination 
for children in order to detect and 
appropriately refer those with 
hypertension. 

3. Children and their parents/guardians 
should have regular health education on 
prevention of overweight as means of 
prevention of hypertension. 

 

7. LIMITATIONS 
 
There was limited contact between the 
researcher and the parents/guardians of the 
subjects, so information obtained could not be 
confirmed by direct interview.  
 
Blood pressure levels in this study were based 
on average of three readings at a single visit. A 
more precise estimate of blood pressure level 
would have been obtained by multiple 
measurements obtained on three visits. 
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